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EXINT is a byte-aligned universal code with complete support for the integers. 
It is byte-order agnostic and has 0(1) time performance when bounded by the 
system datapath, integer, or memory width. 


Terminology 


The byte is taken to have the standard width of 8 bits. 

In this context, byte-alignment is intended to mean that the unit of composition 
is the byte. This is explicitly stated due to the fact that not all universal codes 
for the integers are byte-aligned. 


Structure 


The EXINT structure has a byte-aligned prefix and suffix. Together these spec- 
ify a uniquely decodable codeword for any integer. This gives it the prefix-free 
property. 
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The prefix portion is a byte sequence encoding an integer partition representing 
a sum for the length in bytes of the suffix. Each byte represents one of the terms 
of the sum and must be on the interval [0, 254]. If the prefix is zero then the 
suffix must be omitted. 

Except for byte-alignment, no restrictions are placed on the structure of the 
suffix. This enables the encapsulation of arbitrary data, including the potential 
for recursive EXINT encoding. As a consequence, an integer representation may 
be of any byte-ordering or representation. 


Efficiency 

Time 

The attached C implementation of EXINT is approximately 1.7 cycles per byte. 

As a result of the encapsulation of the suffix structure, the algorithm can be 
made 0(1) time by bounding the maximum suffix length to that of the native 
integer width of the system. 


Space 

Conventional universal codes such as Levenstein coding [1], Elias delta coding 
[2], and Fibonacci coding [3] must be padded and aligned when used on byte- 
addressible systems. This causes an average inflation on their storage require- 
ments and processing time. The following graph has made such adjustments for 
a normalized comparison with EXINT. 
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EXINT eliminates the overhead associated with bit-aligned universal codes for 
the integers while retaining their unique properties. Further, as indicated by 
the graph, EXINT is comparable in storage requirements to Elias delta coding. 

The following formula can be used to calculate the number of bytes required to 
represent an EXINT sequence for some integer x: 
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Source 


The following is an ANSI C implementation of EXINT for 64-bit unsigned in- 
tegers. 
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^'include <stdint.h> 


void exint_encodel28i64 ( uint8_t obj [128] , uint64_t integer) { 
/* encode prefix */ 

if (integer & OxffOOOOOOOOOOOOOO) *obj++ = 8; 

else if (integer & OxOOffOOOOOOOOOOOO) *obj++ = 7; 

else if (integer & OxOOOOffOOOOOOOOOO) *obj++ = 6; 

else if (integer & OxOOOOOOffOOOOOOOO) *obj++ = 5; 

else if (integer & OxOOOOOOOOffOOOOOO) *obj++ = 4; 

else if (integer & OxOOOOOOOOOOffOOOO) *obj++ = 3; 

else if (integer & OxOOOOOOOOOOOOffOO) *obj-H- = 2; 

else *obj++ = 1 ; 

/ * encapsulate suffix * / 

*((uint64_t *)obj) = integer; 
return ; 

} 

uint64_t exint_decodel28i64 ( uint8_t obj [128]) { 
int bytes = 0; 
uint64_t b = 0; 

/* decode prefix */ 
while (*obj > 254) { 
bytes +- 255; 

4-fobj ; 

} 

bytes += *obj++; 

/* truncate if needed */ 
if (bytes > 8) 
return —1; 

/* extract suffix */ 
b = * ( ( uint64_t *)obj); 
return b ; 
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